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Background: As part of this mission, FDA must prepare to review and inspect Many emerging innovations are disruptive or transformative to old thought OCET is leveraging its experience with disruptive technologies and public private -
new and innovative technologies used in the production, testing, and processes, ways of doing business, and supply systems. The successful transition to  partnerships to initiate two studies: 01 ' '_’ - -
monitoring of regulated products. The FDA leverages the scientific expertise of these 21st century technologies will require new standards, and measurement 1. Investigating the impact of interagency 3D printing efforts on COVID-19 L“. - -
its personnel to develop and assess advanced manufacturing technologies and tools, enhanced methods for data analysis and cybersecurity, and even modernized pandemic response, which will E E
analytic tools. Advanced Manufacturing has risen to the forefront as a way to regulatory structures in order to encourage domestic production, increase * Quantify the number and type of medical devices, and response- ‘J 1 Lo e /
build long term capacity for pandemic response and resilience. efficiency, and build a resilient supply chain. related accessories, used for COVID-19 response, that were
manufactured with alternative methods by stakeholders that typically A centralized connector Advanced manufacturing Funding cross-cutting
Purpose: The Advanced Manufacturing (Adv Mfg) program in the Office of OCET’s advanced manufacturing program intends to facilitate industry adoption of did not produce those items demonstrator projects
Counterterrorism and Emerging Threats (OCET) is focused on fostering the use afjvanc.ed manufactu.rlng and to promote regul.atory science for innovative, * Analyze the.geographlc .dlstnbutlon of these alternative manufacturing ¢ pgoregate and share e Provide platforms for e Internal and external
of Adv Mfg to: disruptive technologies that can help meet Office and Agency objectives. Effortsban;:lflfmp?ct reftlve t(k) (:I.'erlzand | e o knowledge internally internal research research projects
: : i : : . escribe difficulties that stakeholders and responders had in
e improve supply chain resilience to disruption . . : e Communicate ® Experience can e Surveys and data
e increase domestic production of critical medical products producing or procuring parts through this emergency system 1 - P h orioriti I . ]}I ind g
o build flexible capacity to respond 1o spikes in demand N d Ad d d externally to Increase research priorities policy mining Tor iIndustry an
L” e o] o .
Pacity P P eelsS resse 2. Analyzing the advantages and barriers to adopting SMART manufacturing for visibility and review technology trends
: : medical products '
Expected benefits for Agency include: e |dentify regulatory science gaps and solutions for advanced manufacturing P . . . - . . . Am.ph.fy Center work of
, , L , , , , , , * |dentify technical, business, and logistical barriers to adopting smart identifying emerging
e Internal and external grants and projects directed toward Agency priorities By enabling FDA to identify questions and metrics to assess product quality and . . ,
I , 9 A foty with di ¥ , facturing technologies. | y and advanced manufacturing technologies; technologies
[ -
ncrease cross center coope.ratlon an corT\munlcatlon safe y. v§/| isruptive gr em.erglng.ma.nu acturing technologies. (e.g. continuous +  Identify and develop best practices for stakeholders wishing to
e Supplement Center innovation and emerging technology efforts and digital manufacturing, biofabrication)

transition to those technologies in a regulated environment, leveraging

e Assist FDA in development of evaluation metrics and protocols for

. . successful industry use cases to accelerate adoption, and; Modular,
new/emerging technologies e |dentify processes, technologies, and resources that can increase the resilience  Provide data for FDA research and regulatory policy partners to FECTEN TS L o (B e A i,ﬂﬁﬁ?::ﬁ::ﬁd
and decrease the vulnerability of U.S. supply chains to disruption by natural analyze for solutions the FDA can provide that would foster adoption e e R TP ' J
Discussion: Many methods have been identified as potential avenues to disasters or pandemics of these technologies | * |
respond to the public health gaps exposed by the pandemic. Adv Mfgis an » After the 2017 Hurricane season, large portions of the U.S. sterile saline Figure 3. One approach to reduce the US supply Chalr.] Vl_JInerablllty
area where pandemic response and general improvements to the quality of manufacturing capacity was destroyed along with damage to many - | | and advance rapid response capabilities Is to develop distributed and
medical products intersect. The OCET Adv Mfg program will: medical device and pharmaceutical production facilities Outcomes of these studies .WI|| mform deve.lopment of’ regulatory sgence metrics, mobile manufacturing units.
* help sustain interdisciplinary support for FDA research  During the COVID-19 pandemic, huge global demand and export z:jocedu:jesl,\,/landfbe:t r.)ractlc.:tehs.thlt \mlllt.zalso IITfO’:'T tFDAfSSiOHZbO(;at'OZ (_)rn "
e increase FDA engagement with public-private partnerships focused on the restrictions caused or threatened shortages in key products such as Nl\g?rnc'?'h FaDr,]AuhaC url_ng WI. . he . . Iorl’]la bnS Idul € 3 an afr > ?jn les ng
development/transition of innovative new tools, technologies, and platforms personal protective equipment (PPE) and critical pharmaceuticals ( ). The , as unique insight |n.to the broa ar\. >tape ot medica _
for Adv Mfg manufacturing and the regulatory science opportunities presented by emerging o
: : N e 1 * Create a microcosm of the industry’s technology landscape in partnership with technologies. NIST is a globally recognized source of world-class measurement =,
e enhance internal FDA-wide cross-scientific, multi-disciplinary, exchange of . . . . . ees . o)
: : : : . other stakeholders to help develop impactful, innovative approaches to improve and testing facilities, many of which focus on the processes, controls, and o
information to inform cross-cutting decisions . . . . e
public health modeling used in modern manufacturing.
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Introduction

Innovation of FDA-regulated products has been historically difficult to incentivize
given the traditional economic drivers and regulatory environment. However,
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Two agencies with two different

since the COVID-19 pandemic, there is a renewed focus in industry, legislation, Digital Internal missions and vantage points
ang acade.mI:a todlmpro;e U.S. s;celf—suff|C|ency and resilience through innovation Transformation Collaboration Figure 4. Several technologies have been identified and are being
and especially Advanced Manufacturing (AM). Advanced I;lifé_} assessed for their potential impact on supply chain resilience and future
A o | " ; Manufacturing NIST W nandemic readiness. These include on-demand production of
AS partt.o tt IShmISISIOh, CELrﬁutS; prepgrett.o fe\tlle\;\{ an mdSpeCt .:eV\_/ an f @ OCET pharmaceuticals (left), automated manufacturing of tissue engineered
INNovative tecnnoilogies usea In e prodauction, testing, and monitoring o . : : : :
- = T oroducts (middle), and portable production of biologics (right
regulated products. The OCET leverages the scientific expertise of FDA personnel, Figure 2. We envision that the NIST / FDA partnershlp will leverage the. _ ( ) P P gics (right
interagency partners, academic collaborators, and grantees to help inform and Partnerships and Gap and Impact complementary skills of the FDA's regulatory expertise and NIST's precision
prepare the FDA for emergency and pandemic response. | EtXte”t‘?' Analysis Characterization and standards.
nteraction
OCET is analyzing the impact of advanced manufacturing used in response to CO N CI us | on
COVID, the potential for advanced manufacturing to assist in long term response,  Figure 1. The OCET Advanced Manufacturing program aims to capitalize on internal
recovery, and prevention efforts, and its ability to increase supply chain resilience.  Fpa expertise and external interactions to identify technology platforms, digital and Advanced manufacturing is a high priority for the FDA because it will greatly help address a number of significant challenges or issues related to medical
smart technologies, and other innovative processes that will meet the changing product development, quality, manufacturing, and availability that the United States Is currently facing, including: (1) Rapidly scale manufacturing
needs of industry, domestic manufacturing, and public health. capabilities for vaccines and other medical countermeasures (MCMSs) to respond faster to emerging threats and public health emergencies, notably the

novel coronavirus causing COVID-19. (2) Increase supply chain resilience to disruption by emerging threats or public health emergencies by creating a
distributed network of small manufacturing sites that can provide reserve capacity. OCET’s advanced manufacturing program aims to meet these needs
and facilitate FDA and industry adoption of advanced manufacturing for medical products.



